be fully loaded with plutonium at 105 x 10~3 =100 grams per cubic meter, there are 2,000 meters of bentonite and the plutonium is assumed to be fl< upward at only a thousandth of a gram per year (the solubility limit in tl sumed water flow), it would take some two hundred million years for the tonite to be loaded—10,000 half-lives of plutonium-239 (Pu-239).
More complex calculations are required to assess the degree to whicl tonium might emerge through small faults in the rock, which would not nearly the absorptive capacity of the bentonite-filled borehole. Recall, hov that the above calculations do not include the effects of salinity: if high S£ at depth can be guaranteed, even extensive faulting would not bring plutc to the surface.
In short, it appears that if the borehole site is chosen appropriately, ai material emplaced correctly, only vulcanism or meteor impact would brir material to the surface in significant quantities. The risks from either of types of events are lower for boreholes than they would be for mined rep ries, the closest comparison, because of the much greater depth c boreholes.
The borehole option, however, would have to be analyzed for various dent possibilities during emplacement, in order to define facilities and j dures to reduce their likelihood and to provide means to proceed in c; accident. Borehole collapse during drilling would require redrilling collapse after emplacement of canisters begins is a more complicated pr< that would need to be addressed during a development program for this op
A set of open questions concerning the borehole option is describ Chapter 6.
Cost
Swedish estimates place the cost of deep-hole disposal of spent fuel range of $100 million per hole, although a Russian group advertises that drill a set of holes for much less.
There is clearly less processing necessary to transform weapons plutt to a suitable waste form and to handle the resulting canisters than is th< for HLW or spent fuel, because of the intense gamma radioactivity of the: ter products.
In any case, it appears certain that in the United States, the costs of > opment of the borehole option, and particularly of gaining the needed lice and approvals (if they were eventually obtained), would substantially exce costs of the actual emplacement.l further: first, it will take water itself some 1,000 years or more to move to the surface in the well at the assumed flow rate. Second, and more important, most of the plutonium would be sorbed to the bentonite and other materials in the hole; the ultimate plutonium transport rate of 10" grams per year would be achieved only after the 2,000-cubic-meter bentonite column was loaded with plutonium. If plutonium is sorbed to the material used to plug the well with a distribution coefficient of 105 (the ratio between mass sorbed per cubic meter and plutonium concentration in the pore water), then even at the
